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Research on DNA Sequential Pattern Mining Methods 
and their Applications 
Abstract 
Bioinformatics is the interdiscipline of biology, mathematics, computer science and 
other disciplines, and its purpose is to study how lives form and evolve by analyzing 
bio data. With the development of bioinformatics and relevant disciplines, the scale of 
various bio data has been increasing at a phenomenal speed. Moreover, bio data 
possess distinctive characteristics and hold information about life. Thus, how to study 
these massive data to reveal knowledge has become one of the hot topics in research. 
As an effective tool to transform data into information, data mining has been 
pervasive applied to many realms. One major application is to analyze DNA 
sequences by adapting sequential pattern mining methods. In this research, some 
challenges capture people’s concerns, such as current methods’ runtime efficiency, 
the redundancy in the results, and the need for more suitable similarity measurement. 
In this dissertation, the major research and tasks are as follows: 
1. In order to improve efficiency and reduce result redundancy in mining 
frequent pattern sequences, we propose an optimized frequent pattern mining 
algorithm for bio sequence, which improves the search space and strategy by 
adapting the structure of motif-divided chained hash table. 
2. To achieve better runtime efficiency, we present an optimized algorithm for 
finding approximate tandem repeats in DNA sequences, which reduces the 
search space by introducing the concept of chain of adjacently similar motifs. 
3. Based on the research above, we design and implement a DNA Sequential 
Pattern Mining System to detect frequent pattern and tandem repeats in DNA, 
thereby assisting in future research on DNA sequences. 
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